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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 5985:1978 'Animal feeding stuffs — Determination 
of ash insoluble in hydrochloric acid' issued by the International Organization for Standardization 
(ISO) was adopted by the Bureau of Indian Standards on the recommendation of the Livestock 
Feeds Sectional Committee and approval of the Food and Agriculture Division Council. 

Method of test for determination of ash insoluble in hydrochloric acid was covered in 10 of IS 7874 
(Part 1) after publication of this Indian Standard, the above referred clause of IS 7874 (Part 1) will 
be deleted through amendment. 

In this adopted standard, certain terminology and conventions are not identical to those used in 
Indian Standards. Attention is drawn specially to the following: 

a) Wherever the words International Standard* appear referring to this standard, they should 
be read as Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point (.) as the decimal marker. 

In this adopted standard, the following International Standard is referred to. Read in its respective 
place the following: 

International Standard Corresponding Indian Standard Degree of Equivalence 

ISO 5984 : 1984 Animal feeding IS 14827 : 2000 Animal feeding Identical 

stuffs — Determination of crude ash stuff— Determination of crude ash 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules 
for rounding off numerical values {revised) 1 . 
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Indian Standard 

ANIMAL FEEDING STUFF — DETERMINATION OF 
ASH INSOLUBLE IN HYDROCHLORIC ACID 



1 SCOPE 

This International Standard specifies two procedures for the 
determination of the ash of animal feeding stuffs which is 
insoluble in hydrochloric acid. 

2 FIELD OF APPLICATION 

Two procedures are established, depending on the nature 
of the sample. 

2.1 Procedure A : applicable to simple organic animal 
feeding stuffs and to compound feeding stuffs (except those 
mentioned under procedure B). 

2.2 Procedure B : applicable to minerals, mineral mixtures 
and compound feeding stuffs of which the ash insoluble in 
hydrochloric acid exceeds 1 % (m/m), as determined by 
procedure A. 



3 REFERENCE 

ISO 5984, Animal feeding stuffs - Determination of crude 
ash. 



4 DEFINITION 

ash insoluble in hydrochloric acid : The part of the ash 
which is insoluble in a hydrochloric acid solution under the 
conditions described below, expressed as a percentage by 
mass of the sample. 



5 PRINCIPLE 

5-1 Procedure A 

5.1.1 Decomposition of organic matter in a test portion 
by incineration. 

5.1.2 Treatment with hydrochloric acid of the ash 
obtained. Filtration, followed by drying, incineration and 
weighing of the residue. 

5.2 Procedure B 

5.2.1 Treatment of a test portion with hydrochloric acid. 
Filtration, followed by drying and incineration. 



5.2.2 Treatment of the ash as in 5.1 .2. 



6 REAGENTS 

All reagents shall be of analytical quality. The water used 
shall be distilled water or water of at least equivalent 
purity. 

6.1 Hydrochloric acid solution, 3 N. 

6.2 Trichloroacetic acid solution, 200 g/l. 

6.3 Trichloroacetic acid solution, 10 g/l. 



7 APPARATUS 

Usual laboratory apparatus and in particular : 

7.1 Analytical balance. 

7.2 Muffle furnace, electrically heated, thermostatically 
controlled, and provided with a pyrometer. The furnace, 
when set at 550 °C, shall be capable of being controlled 
in such a way that the temperature in the places where 
the incineration dishes will be placed will not differ by 
more than 20 °C from this set temperature. 

7.3 Drying oven, capable of being controlled at 103 ± 2 °C. 

7.4 Hot-plate or gas burner. 

7.5 Boiling water bath. 

7.6 incineration dishes of platinum or platinum-gold alloy 
(for example 10% Pt, 90% Au) or of other material 
unaffected by the conditions of the test, preferably 
rectangular, with a surface area of about 20 cm 2 and a 
height of about 2,5 cm. 

NOTE — For samples which are inclined to swell on carbonizing, use 
dishes with a surface area of about 30 cm 2 and a height of about 
3 cm. 

7.7 Desiccator, provided with an effective desiccant. 



IS 14826 : 2000 
ISO 5985:1978 



8 SAMPLING 1 * 

Store the sample in such a way that deterioration and 
change in composition are prevented. 



9 PROCEDURES 
9.1 Procedure A 

9.1.1 Test portion 

Weigh, to the nearest 0,001 g, about 5 g of the test sample 11 
into an incineration dish (7.6). 

9.1 .2 Determination 

9.1.2.1 Place the incineration dish containing the test 
portion (9.1.1) on a hot-plate or over a gas burner (7.4) 
and heat progressively until the test portion has carbonized. 
Transfer the dish into the muffle furnace (7.2), previously 
set at 550 °C, and leave it for 3 h. Inspect visually whether 
the ash is free from carbonaceous particles. If it is not, 
replace the dish in the furnace and heat for another 1 h. If 
carbonaceous particles are still visible, or if there is doubt 
as to whether they are present, allow the ash to cool, 
moisten with distilled water, evaporate carefully to dryness 
in the oven (7.3), controlled at 103 ± 2 °C, replace the dish 
in the furnace and heat for another 1 h. Allow the dish to 
cool in the desiccator (7.7) to room temperature. 

NOTE — The ash obtained at this point corresponds to that 
obtained by the procedure specified in ISO 5984. 

9.1.2.2 Transfer the ash with 75 ml of the hydrochloric 
acid solution (6.1) to a 250 to 400 ml beaker. Heat 
carefully on the hot-plate or gas burner (7.4) to boiling and 
boil for 15 min. Filter the hot solution through an ash-free 
filter paper and wash the filter paper and residue with hot 
water until the washings are free from acid. Transfer the 
filter paper with the residue to an incineration dish (7.6), 
previously heated for at least 30 min in the muffle furnace 
(7.2) at 550 °C f cooled in the desiccator (7.7) and weighed 
to the nearest 0,001 g. Dry the dish and its contents for 2 h 
in the oven (7.3), controlled at 103±2°C, then ignite in 
the muffle furnace (7.2), set at 550 °C, for 30 min. Cool 
the dish in the desiccator (7.7) to room temperature and 
weigh rapidly to the nearest 0,001 g. 

9*1.3 Duplicate determination 

Carry out two determinations on test portions from the 
same test sample. 



9.2 Procedure B 

9.2.1 Test portion 

Weigh, to the nearest 0,001 g, about 5 g of the test sample 1 > 
into a 250 to 400 ml beaker. 

9.2.2 Determination 

9.2.2.1 Add successively to the beaker containing the test 
portion (9.2.1) 25 ml of water and 25 ml of the hydrochloric 
acid solution (6.1), mix and allow to stand until foaming 
has ceased. Add 50 ml of the hydrochloric acid solutipn 
and wait again, if necessary, until foaming has practically 
ceased. Heat the beaker over the boiling water bath (7.5) 
for 30 min or longer until all starch present is hydrolysed 
completely. 

Filter the hot solution through an ash-free filter paper and 
wash the filter paper and residue with 50 ml of hot water. 

NOTE — If the solution is difficult to filter, repeat the determination 
using a new test portion but adding 50 ml of the trichloroacetic 
acid solution (6.2) instead of 50 ml of the hydrochloric acid 
solution and washing the fitter paper and residue with hot 
trichloroacetic acid solution (6.3) before washing with hot water. 

Transfer the filter paper with the residue to an incineration 
dish (7.6), dry for 2 h in the oven (7.3), controlled 
at 103±2°C, then ignite in the muffle furnace (7.2), 
set at 550 °C, for 3 h. Allow the dish to cool in the 
desiccator (7.7) to room temperature. 

9.2.2.2 Continue as described in 9.1.2.2. 

9.2.3 Duplicate determination 

Carry out two determinations on test portions from the 
same test sample. 



10 EXPRESSION OF RESULTS 

10.1 Method of calculation and formula 

The ash insoluble in hydrochloric acid, expressed as a 
percentage by mass of the test sample, is equal to 



(/r? 2 ~/w ) x 



100 



/"„ 



where 



m is the mass, in grams, of the empty dish (9.1 .2.2); 



1) International Standards on sampling of animal feeding stuffs and on preparation of the test sample are in preparation. 
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/n 1 is the mass, in grams, of the test portion (9.1.1 
or 9.2.1); 

m 2 is the mass, in grams, of the dish and the ash 
insoluble in hydrochloric acid. 

Take as the result the arithmetic mean of the two 
determinations, provided that the requirement for 
repeatability (see 10.2) is satisfied. Report the result to the 
nearest 0,1 % (m/m). 



0,5 (absolute value) for ash insoluble in hydrochloric 
acid from 5 to 20 % {m/m); 

2,5 % of the mean value for ash insoluble in hydrochloric 
acid from 20 to 40 % im/m); 

1 (absolute value) for ash insoluble in hydrochloric acid 
of 40 % im/m) or more. 



10.2 Repeatability 

The difference between the results of two determinations 
carried out simultaneously or in rapid succession by the 
same analyst shall not exceed : 

0,3 (absolute value) for ash insoluble in hydrochloric 
acid lower than 3 % {mlm); 

10 % of the mean value for ash insoluble in hydrochloric 
acid from 3 to 5 % (mlm); 



11 TEST REPORT 

The test report shall show the method used (procedure A 
or B) and the result obtained. It shall also mentipn any 
operating conditions not specified in this International 
Standard, or regarded as optional, as well as any 
circumstances that may have influenced the result. 

The report shall include all details required for complete 
identification of the sample. 
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